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I n  a r e c e n t  paper under t h i s  t i t l e ,  Bra t t sev '  has  of fe red  a 

proof t h a t  t he  energy of t he  ground s ta te  of a molecule ( a c c u r a t e l y )  

c a l c u l a t e d  i n  t h e  Adiaba t ic  Approximation is a lower bound t o  t h e  

t r u e  energy of t he  ground s t a t e .  The purpose of the  p re sen t  no te  

i s  two f o l d :  F i r s t  t o  c o r r e c t  a s l i g h t  l o g i c a l  f law i n  t h e  proof ,  

and secondly,  t o  m a t e r i a l l y  s impl i fy  t h e  proof .  

The d i f f i c u l t y  wi th  Bra t t s ev ' s  proof i s  t h a t  he apparent ly  

has  no t  separa ted  o f f  t he  motion of t he  cen te r  of mass of t h e  

system. Thus h i s  i s  i n  f a c t  a continuum wave func t ion  and 

t h e r e f o r e  i s  not normalizeable ,  con t r a ry  t o  what he states.  AS 

i s  w e l l  known t h e r e  are many ways of s p l i t t i n g  o f f  t h e  motion of 

t h e  cen te r  of mass. For d e f i n i t e n e s s  sake,  l e t  us  suppose w e  2 

have r e f e r r e d  the  nuc lear  coord ina tes  and t h e  e l e c t r o n i c  coord ina te s  

t o  t h e  c e n t e r  of mass of the  nuc le i .  Then we may write t h e  

i n t e r n a l  Hamiltonian as 3 
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H = TR 4 T + V ( r , R )  r 

i s  the  k i n e t i c  energy of t he  n u c l e i  r e l a t i v e  t o  t h e i r  
TR where 

c e n t e r  of mass, T i s  the  k i n e t i c  ellergy of t h e  e l e c t r o n s  re la t ive  r 

t o  the  c e n t e r  of mass of the  nuc lef ,  and v f r , R )  i s  the p o t e n t i a l  

energy. 

The Adiaba t ic  Approximation t o  the  s o l u t i o n  of HJr = E* then  

reduces t o  the  success ive  so lu t ion  of the  two equat ions  

+ v  )e  = 
(T r 

and w e  want t o  show4 t h a t  

E 3 EA 

To do t h i s  we no te  t h a t  

where we  have pu t  t h e  subsc r ip t s  on the  s c a l a r  product  symbol t o  

remind ou r se lves  t h a t  we  a r e  t o  i n t e g r a t e  over  both e l e c t r o n i c  

and nuc lea r  c o o r d i n a t e d  .We ncrw 2bserve t h a t  f o r  f i x e d  
C w 4  sun OVER Sp'Ms) 
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B u t  now f o r  f ixed  r 

by the  v a r i a t i o n a l  p r i n c i p l e  for equat ion  (3), whence ( 7 )  becomes 

E >, E* 

which i s  what we  s e t  out  t o  prove. 
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by the  v a r i a t i o n a l  p r i n c i p l e  f o r  equa t ion  ( 2 ) .  This then impl ies  

f r o m  (1) and ( 5 )  t h a t  
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